SiRNA delivery systems based on neutral cross-linked dendrimers.
A neutral cross-linked dendritic system is described for use of delivering small interfering RNA (siRNA) for targeted gene silencing. By replacing the terminal amines with hydrazide groups and N-acetylgalactosamine (GalNAc) ligands, cationic polyamidoamine (PAMAM) dendrimers were transformed into neutral glycosylated carriers for siRNA delivery. Mainly owing to the pH sensitivity and the proton-absorption capability of the tertiary amines within the interior branches, these PAMAM derivatives showing neutrality under physiological conditions (pH 7.4) formed complexes with siRNA through electrostatic interactions at pH 5. Cross-linking procedures via reactions with glutaraldehyde were established, and cytocompatible cross-linked systems loaded with siRNA obtained, with the particulate properties variable with the cross-linking condition and the GalNAc level in the dendritic carrier. In vitro cellular uptake and RNAi experiments showed that the cross-linked dendritic systems with an appropriate level of GalNAc composition effectively interacted with HepG2 cells and inhibited the expression of a luciferase reporter gene. Neutral cross-linked dendritic systems provide a new paradigm for designing siRNA delivery systems with biocompatibility and targeting capability.